This study examined the efficacy of the Juvenile Justice Anger Management (JJAM) Treatment for Girls, an anger management and aggression reduction treatment designed to meet the unique needs of adolescent girls in residential juvenile justice facilities. This randomized controlled trial of JJAM compared changes in levels of anger and aggression among girls who participated in the JJAM treatment with those of girls who participated in treatment as usual (TAU) at the facilities. This study also investigated the theoretical model underlying the JJAM treatment, which proposed that reductions in hostile attribution biases, development of emotion regulation skills, and improvement in social problem solving would serve as mechanisms of action in JJAM. Participants were 70 female youth who ranged in age from 14 to 20 years (M ϭ 17.45, SD ϭ 1.24) and were placed at 1 of 3 participating juvenile justice facilities; 57 youth completed the study and were included in analyses. Results revealed greater reductions in anger, reactive physical aggression, and reactive relational aggression among girls in the JJAM treatment condition when compared to girls in the TAU control condition. The proposed theoretical model was partially supported via significant mediation findings; changes in hostile attribution bias were identified as a significant mechanism of action in the JJAM treatment. Results suggest that JJAM is a promising treatment to effectively reduce anger and reactive aggression among adolescent girls in juvenile justice placements.
Anger management was identified as one of the more pronounced intervention needs among youth in the juvenile justice system (Vieira, Skilling, & Peterson-Badali, 2009 ). Justiceinvolved youth tend to display clinically significant levels of anger and report more anger and anger-related behavior than do nonjustice-involved adolescents (Cauffman, Lexcen, Goldweber, Shulman, & Grisso, 2007) . Justice-involved youth also display elevated rates of aggression and violent behavior (Bonnie, Johnson, Chemers, & Schuck, 2013; Sickmund & Puzzanchera, 2014) , and targeted anger management intervention is needed to reduce aggression and violent offending in this population. Youth often are court-mandated to complete anger management treatment as part of their dispositions, and juvenile justice service providers must be prepared to provide effective interventions to these youth. This article reviews the outcomes of a small-scale randomized controlled trial (RCT) of the Juvenile Justice Anger Management (JJAM) Treatment for Girls , an anger management and aggression reduction intervention for female adolescents in residential juvenile justice placements.
Angry and aggressive behaviors create short-and long-term problems for both the public and the youth who perform such acts. Such behaviors generate emotional costs to victims and substantial economic costs from property destruction, victims' health care fees, lost wages, legal fees, and pre-and postadjudication placement (Bonnie et al., 2013) . Additionally, anger and aggression have been linked with a wide range of problems for youth, including mental health issues, impaired social relationships, and legal involvement (Blake & Hamrin, 2007) . Thus, by effectively addressing anger, a mediator of violent recidivism (Bonnie et al., 2013) , such interventions can provide wide-ranging benefits to society and to youth-and can meet legal requirements and provide valuable treatment resources to justice facilities (Bonnie et al., 2013) .
Importance of Gender-Responsive Anger and Aggression Treatment for Girls in the Juvenile Justice System
When identifying mechanisms to address anger and aggression among girls in juvenile justice facilities, it is critical to recognize the unique and relevant needs of this population. First, girls demonstrate higher rates of relational aggression than do boys (Moretti & Odgers, 2002) , and the link between relational and physical aggression is stronger among girls in the juvenile justice system than among girls in the general population or among systeminvolved boys (see Goldstein et al., 2013) . Second, anger and aggression may be linked with greater comorbidity among justiceinvolved girls than among girls in the community or boys in the justice system (see Zahn et al., 2010) . In this female juvenile justice population, rates of trauma, mood disorders, attentiondeficit/hyperactivity disorder, and substance use are particularly high (Cauffman et al., 2007) , and the emotion dysregulation, cognitive distortions, and impulsive decision making associated with these difficulties and disorders may contribute to the elevated rates of anger and aggression in this population . Third, girls confined in residential juvenile justice facilities are more likely than their male counterparts to aggress against staff (Trulson, Marquart, Mullings, & Caeti, 2005) , which can result in serious disciplinary consequences such as solitary confinement or additional charges. Thus, the unique anger-and aggression-related needs of girls in the juvenile justice system must be addressed to prevent long-term negative consequences.
The 1992 Reauthorization of the Amended Juvenile Justice and Delinquency Prevention Act (JJDPA, 1992) called for the development of gender-specific treatments for justice-involved youth. That reauthorization established new initiatives to address genderrelated biases in the system and required states to develop plans to tailor services to the needs of girls. Unfortunately, despite increasing awareness of the importance of addressing gender-specific treatment needs (Zahn, Hawkins, Chiancone, & Whitworth, 2008) , 25 years after the JJDPA reauthorization, girls are still largely ignored in the development of empirically supported juvenile justice interventions Zahn et al., 2008) . Indeed, of 61 juvenile justice programs targeted for girls, fewer than one third had published outcome data, and none had sufficient evidence supporting intervention effectiveness (Zahn, Day, Mihalic, & Tichavsky, 2009) .
In response to the clinical and policy needs for anger management treatment for female adolescents in the justice system, we developed the JJAM Treatment for Girls, a group-based anger management and aggression reduction intervention for adolescent girls in residential juvenile justice placements ). An empirically supported, best practices treatment-the Coping Power Program (CPP; Lochman & Wells, 2002 )-served as a strong starting point for modification. The CPP is designed for youth younger than those commonly seen in juvenile justice settings (Lochman & Wells, 2002) and was not specifically designed to address the relational aggression more common among girls . Many adaptations (e.g., specific to gender, adolescent development, residential facility) were needed to make the CPP appropriate for this population and feasible for use in residential juvenile justice placements. For a review of the systematic process of adapting JJAM from the CPP, see Goldstein, Kemp, Leff, and Lochman (2012) , and for a detailed description of the JJAM treatment and its development, see Goldstein and colleagues (2013) . This article reviews the theoretical foundations of JJAM and the outcome findings from a small-scale RCT evaluating treatment efficacy.
Theoretical Basis for JJAM
Successful anger management programs typically involve cognitive and behavioral techniques and are based on social information processing (SIP) models (Crick & Dodge, 1994) . Aggressive children have been found to have consistent SIP deficits in encoding, attributions, social goals, solution generation, decisionmaking, outcome expectations, and enactment of behavioral solutions (Crick & Dodge, 1994; Lochman & Wells, 2002) . When arousal increases in response to anger-producing stimuli, children may focus on perceived threats and react with physical or relational aggression, with the expectation that their behaviors will lead to positive results (Lochman & Wells, 2002) . Many anger management interventions specifically aim to prevent the negative effects of anger, particularly aggressive behaviors.
The JJAM Treatment for Girls was developed to meet the unique needs of adolescent girls in juvenile justice placements. JJAM retained the key mechanisms of action from the CPP (i.e., emotion regulation, cognitive restructuring of hostile attributions, This document is copyrighted by the American Psychological Association or one of its allied publishers.
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social problem solving); however, adaptations were made so that JJAM would be appropriate for use with adolescent girls in residential juvenile justice facilities and responsive to heightened levels of disruptive behavior and inattention. JJAM was developed through a systematic adaptation process that relied on participatory action research methodology (Goldstein et al., 2012 . Consistent with the conceptual models mentioned and the unique needs of justice-involved girls, emotion regulation, cognitive restructuring of hostile attributions, and social-problemsolving skills are the proposed mechanisms of action in the JJAM treatment. Effective emotion regulation has been shown to help individuals monitor the intensity and duration of their anger and activate successful coping strategies, thereby improving treatment outcomes (Zimmerman et al., 2001) , and JJAM directly teaches affect regulation skills. JJAM also teaches justice-involved girls to reassess their initial perceptions of others' hostile intent because this attribution bias can contribute to youths' anger and aggressive tendencies (Halligan, Cooper, Healy, & Murray, 2007) . Addressing negative cognitive appraisals of interpersonal situations has been associated with reductions in anger and aggression (Bailey & Ostrov, 2008) . JJAM includes cognitive restructuring but recognizes that justice-involved girls often face situations in which their negative appraisals and perceptions of hostile intent are well founded; thus, JJAM emphasizes accurate appraisal-rather than positive reappraisal-of situations and teaches reliance on socialproblem-solving skills in these difficult situations . Social-problem-solving skills, the third core component of JJAM, involve the evaluation of anger-provoking social situations and selection of the most appropriate management strategies. Because problem solving emphasizes concrete strategies and the development of individualized approaches to dealing with anger, participants tend to successfully generalize these skills outside of treatment to normal social interactions (Snyder, Kymissis, & Kessler, 1999) . Improvements in social problem solving have been used successfully in treatments for anger and aggression (Sukhodolsky, Smith, McCauley, Ibrahim, & Piasecka, 2016) .
Hypotheses
This study sought to examine the effects of JJAM on anger and aggression among girls in residential juvenile justice placements. Specifically, we expected to see greater reductions in anger, reactive physical aggression, and reactive relational aggression among girls who participated in the JJAM treatment than among girls who received treatment as usual (TAU) at the facilities. This study was also designed to evaluate the proposed theoretical model and examine JJAM's mechanisms of action. We expected that changes in emotion regulation, hostile attribution biases, and socialproblem-solving skills would mediate the relationships between treatment condition and anger and aggression outcomes (see Figure 1) .
Method Participants
Participants were 70 girls residing in three residential juvenile justice facilities, two in New Jersey and one in Pennsylvania. Youth were eligible for enrollment in the study if they were between the ages of 12 and 19 at the time of consent, did not have severe developmental or intellectual disabilities, spoke English, were not actively psychotic, were placed at the facility for at least 90 days, and indicated willingness to participate.
Seventy-five participants initially enrolled in the study, but five did not complete the pretest assessment due to early release (n ϭ 3) or refusal (n ϭ 2). Seventy youth completed the pretest assessment battery, and 57 of these participants completed posttest assessments; eight withdrew, and five were no longer at the facility at posttest (see Figure 2) . Information presented about baseline data comes from the 70 participants who completed the pretest assessments, and all analyses examining changes from pre-to posttest are based on data from the 57 participants who completed the treatment (n ϭ 29) or control (n ϭ 28) period and the posttest assessment battery. Complete data were available for 54 of these 57 participants on all but one outcome measure, a peer conflict scale added several months into the study (45 participants completed this measure). ‫ء‬ Although mental health symptoms are included in the theoretical model, they are not the primary treatment targets in JJAM. Instead, reductions in mental health symptoms are often positive side effects of treatments that share common characteristics with treatments for mental health disorders (Curtis, Ronan, & Borduin, 2004; Painter, 2010) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
Participants ranged in age from 14 to 20 years (M ϭ 17.45, SD ϭ 1.24) at the time of pretest data collection (one participant turned 20 between the time of consent and pretest). Participants reported their race or ethnicity as follows: 62.9% Black or African American, 11.4% White, 2.9% Asian, and 22.9% more than one race; 74.3% not Hispanic, 25.7% Hispanic. Race or ethnicity information is unavailable for participants who did not complete the pretest assessment battery.
Intent-to-treat analyses compared completers and noncompleters on demographic characteristics and baseline levels of anger and aggression across the sample and by condition. Participants who did not complete the posttest assessments (i.e., noncompleters) scored higher than did completers on several subscales within anger and aggression pretest measures, 1 but they were comparable on most measures at pretest. For this reason, noncompleters were excluded from outcome analyses, and the results presented, henceforth, were derived from data from those participants who completed the posttest assessment. Results are interpreted within the context of the decision to exclude noncompleters.
Measures
Relevant to this study's goals and hypotheses, data were collected on anger; aggression; and the mediating variables of emotion regulation, hostile attribution bias, and social problem solving. Demographic data also were collected.
Anger and aggression. The Novaco Anger Scale and Provocation Inventory (NAS-PI; Novaco, 2003) assesses the degree to which an individual experiences anger and measures arousal, anger regulation, behavioral features, and cognitive features of anger; it produces a Total Anger score. The NAS-PI has demonstrated high internal consistency and adequate test-retest reliability (Novaco, 2003) , including with justice-involved individuals (Mills, Kroner, & Forth, 1998) .
The Aggression Questionnaire (AQ; Buss & Warren, 2000) is a 29-item questionnaire that measures individuals' tendencies to engage in aggressive behaviors and abilities to inhibit aggressive behaviors. Three of four subscale scores were used in this study: Anger, Physical Aggression, and Indirect Aggression (used here to measure relational aggression). Good internal consistency has been demonstrated for total scores and each subscale (Buss & Warren, 2000) .
The PCS (Marsee & Frick, 2007 ) is a 40-item questionnaire that assesses aggressive behavior in justice-involved youth. The PCS measures physical and relational aggression, as well as reactive and proactive aggression. All six subscales (Total Overt Aggression, Reactive Overt Aggression, Proactive Overt Aggression, Total Relational Aggression, Reactive Relational Aggression, Proactive Relational Aggression) were used as measures of aggression in this study. Each subscale has good internal consistency (Marsee & Frick, 2007) .
Mechanisms of action. Emotion regulation. The Cognitive Emotion Regulation Questionnaire (CERQ; Garnefski, Kraaij, & Spinhoven, 2002 ) is a 36-item questionnaire that measures cognitive emotion regulation and coping strategies in response to negative events. All nine scales (Self-Blame, Other-Blame, Rumination, Catastrophizing, Positive Refocusing, Planning, Positive Reappraisal, Putting into Perspective, and Acceptance) were used in this study. The CERQ has good factorial validity and internal consistency (Garnefski et al., 2002) .
Hostile attribution. The Intent Attributions and Feelings of Distress Measure (IAFD; Crick, 1995) uses situations in which others' intentions are unclear and asks questions about respondents' perceptions of the others' intentions and emotional reactions. The IAFD has demonstrated reliability, with alphas ranging from .74 to .80 (Crick, 1995) . The Hostile Attributions subscale was used in this study.
Social problem solving. The Outcome Expectation Questionnaire (OEQ; Lochman & Dodge, 1994) describes situations designed to measure youths' expectations that aggressive behaviors will produce desired outcomes. The OEQ demonstrates moderate to high internal consistency (Lochman & Dodge, 1994) . This measure focuses on the SIP decision-making step as it relates to the performance of aggressive acts.
Procedures
Clinical staff members at the juvenile justice facilities determined whether youth met eligibility criteria to participate. The principal investigator trained social workers at each facility to follow a script to briefly describe the study to eligible youth and to document names and approval of youth willing to speak with research staff. Researchers then sought consent from youth age 18 or 19 and guardian permission for youth under age 18. Consent 1 These subscales include the Aggression Questionnaire (AQ) anger, t (67) This document is copyrighted by the American Psychological Association or one of its allied publishers.
was obtained from 22 participants age 18 or 19. A good faith effort (i.e., five phone calls over 72 hr) was made to contact guardians to obtain permission for minors' participation. For youth whose guardians provided permission, youth assent was then sought in person at the facility (n ϭ 41). For those youth whose guardians could not be reached, guardian permission was waived, and youth were assented by researchers in the presence of a participant advocate from the facility (n ϭ 12). The protocol was approved by Drexel University's Institutional Review Board and is described in detail in Wolbransky, Goldstein, Giallella, and Heilbrun (2013) . Participants were assessed at pretest, which occurred up to 2 weeks before the treatment or control period began, and at posttest, which occurred up to 2 weeks after the treatment or control period ended. The assessment battery was administered by trained research assistants (RAs) in quiet, private rooms at the facilities. At pretest, the battery took approximately 4 hr to complete, and the posttest assessment took approximately 3 hr. Data were also collected from 19 participants at the 6-month follow-up time point. However, we believe that an examination of these 6-month follow-up data would be misleading. The sample size was small and, likely, biased because most participants who completed follow-up testing were either still placed at the facility or had returned to the facility following release to the community; outof-facility assessments were attempted via telephone, resulting in few successful contacts. The results presented here are limited to the short-term outcomes assessed at the posttest time point and an evaluation of the theoretical model.
Following completion of the pretest assessment, participants were assigned to condition (i.e., JJAM or TAU). Because of the slow admission rate within facilities, enrollment occurred on a rolling basis. Within days of admission to a facility, eligible youth were asked about their interest in participating in this study. As soon as four to six participants enrolled in the study, they were pretested and then randomly assigned, as a group, to the treatment or TAU group. When more than six participants within a facility were enrolled within 2 weeks of one another, individual youth were randomly assigned to condition. Youth who were assigned to the JJAM condition participated in the JJAM treatment and also participated in all TAU activities at the facilities. Participants assigned to the control condition participated in only TAU. TAU varied slightly across facilities and for each individual youth but always included education, health care, social programming, and facility-based individual and group treatments (e.g., individual counseling, drug and alcohol groups). Frequency and dosage of TAU was the same for both the JJAM and control conditions; the only treatment difference between the two groups was the addition of the JJAM intervention for girls in the JJAM condition.
The JJAM Treatment for Girls begins with psychoeducation on anger, physical aggression, and relational aggression and helps participants understand the distinction between anger and aggression (Sessions 1-3). Next, participants are taught cognitive restructuring techniques for reevaluating assumptions of hostility and considering anger-provoking situations from different angles (Session 4). The treatment then focuses on identifying physiological cues and triggers of anger (Session 5), followed by multiple skill-building sessions for managing arousal and preventing aggressive behavior (Sessions 7-10). Problem-solving and communication skills are then taught and practiced , and the final sessions explicitly focus on generalizing skills for future use (Sessions 15-16). Hands-on activities (e.g., games, crafts) are used to encourage interest in and engagement with session topics, and a point system is incorporated to promote positive behavior. 2 For additional details about session content, see Goldstein et al., 2013 . JJAM activities are designed to foster the practice of skills. Role-plays and homework assignments provide opportunities to practice using skills in real-life situations. It is important to note that JJAM emphasizes skills to manage anger and reduce reactive physical and relational aggression in emotionally arousing situations. It does not target instrumental aggression.
Youth assigned to the JJAM treatment condition met for two 90-min sessions per week for 8 weeks. Each group consisted of four to six youth participants. Groups were facilitated by a leader and coleader who were graduate students in a clinical psychology PhD program and who also had a master's degree and/or at least 2 years of experience working with youth. Leaders and coleaders were trained according to the JJAM Treatment for Girls: Therapist Training Manual. Training consisted of manual review, targeted discussions and skill development related to the specific needs of this population (e.g., cultural sensitivity, behavior management), and role-plays to practice session administration and relevant clinical skills. Groups were held in private rooms at the facilities, and no facility staff members were present in the room during sessions.
The fidelity of the JJAM treatment was measured to assess whether the intervention was implemented as intended. Group facilitators and trained RAs listened to audiotaped recordings of all sessions and rated the degree to which each of the core components of treatment was delivered as specified in the manual; ratings were assessed on a scale of 0 (not implemented) to 2 (fully implemented) scale. Process variables such as encouraging group members to participate and successfully managing behavior were also measured on a 0 to 2 scale. Results of treatment fidelity and comprehensibility analyses are reported later.
Method of Analysis
Data analysis involved a three-stage approach. Stage 1 involved an examination of the primary, short-term outcomes of reductions in anger and aggression. Stage 2 was designed to examine the proposed pathways within these primary outcomes by conducting a series of simple mediation analyses to evaluate whether anger mediated the effects of condition on physical and relational aggression. Stage 3 examined JJAM's proposed mechanisms of actions (hostile attribution, social problem solving, and emotion regulation) as mediators of the effects of condition on anger and aggression.
Effect size estimates are reported for all analyses and were interpreted using the following effect size norms: Lower limits of small, medium, and large effect size estimates for d are .20, .50, and .80, respectively (Cohen, 1992) , and .01, .06, and .14 for 2 The specifics of the point system varied by facility, because available incentives and points required to earn them were identified in collaboration with facility staff and were similar to those offered by the facilities through their own behavioral management systems. Examples of incentives offered to participants included bath or cosmetic items (e.g., shampoo, lip gloss), stationary, and extra phone time. JJAM's incentive system was built into the treatment protocol and was approved by the Institutional Review Board during the review process. This document is copyrighted by the American Psychological Association or one of its allied publishers.
partial eta-squared estimates (Field, 2005) . Because calculating a confidence interval (CI) for partial eta-squared is analogous to one-sided hypothesis testing, the 90% CI was used in all CI calculations for this effect size measure (Steiger, 2004) . Stage 1: Primary outcomes. To examine the proposed primary outcomes of reductions in anger and aggression, we ran a series of analyses of covariance (ANCOVAs), with each analysis including one posttest score of anger (AQ Anger or NAS-PI Total Anger), physical aggression (AQ Physical Aggression, PCS Total Overt Aggression, PCS Reactive Overt Aggression, or PCS Proactive Overt Aggression), or relational aggression (AQ Indirect Aggression, PCS Total Relational Aggression, PCS Reactive Relational Aggression, or PCS Proactive Relational Aggression) as the dependent variable. In each ANCOVA, condition (JJAM, TAU) was the independent variable, and we covaried the pretest score associated with the dependent variable. We elected to use individual scale and subscale scores as the dependent variables because (a) each scale or subscale assessed a somewhat different aspect of anger or aggression; (b) we wanted to evaluate clinical significance by examining changes from the clinical to nonclinical range by condition; and (c) multiple analyses, each with a single outcome measure, allowed us to increase the reliability of our findings by including two measures of each of our key outcome variables.
Stage 2: Secondary outcomes. Paralleling our reasoning and approach to evaluating the primary outcomes, we examined all measures of physical and relational aggression as separate dependent variables when investigating anger as a mediator between condition and aggression. However, because the NAS-PI measures anger as a broader, multidimensional construct and has better psychometric data for the anger scale (Novaco, 2003) than does the AQ (Bryant & Smith, 2001) , we chose to use the NAS-PI Anger scale as the sole mediator in all analyses. We believed that this approach would provide the most reliable and valid data for the mediation analyses. Consequently, we examined, consistent with the model in Figure 1 , anger (NAS-PI Total Anger) as a mediator of the effects of condition on physical (AQ Physical Aggression, PCS Total Physical Aggression, PCS Reactive Physical Aggression, PCS Proactive Physical Aggression) and relational (AQ Indirect Aggression, PCS Total Relational Aggression, PCS Reactive Relational Aggression, and PCS Proactive Relational Aggression) aggression. Indirect effects of anger on aggression scores were tested based on the model in Figure 1 . To examine mediation, we used a nonparametric bootstrapping method (10,000 resamples) appropriate for small samples (Preacher & Hayes, 2004 , and we calculated the indirect effects of anger on physical and relational aggression using Preacher and Hayes (2008) SPSS macro. Statistical significance of the indirect effect was determined by CIs that did not include zero.
Stage 3: Mechanisms of change. Three sets of serial mediation analyses were used to evaluate emotion regulation, social problem solving, and hostile attribution bias as mediators of the effects of condition on anger and, subsequently, on aggression (see Figure 1 ). One set of analyses was used to evaluate each proposed mechanism of action; per the reasoning and approach described previously, in each set of analyses, condition always served as the independent variable, scale or subscale scores of the proposed mechanism of action served as the initial mediator, NAS-PI Total Anger score served as the second (anger) mediator, and a single posttest physical or relational aggression scale or subscale score served as the dependent variable, with the corresponding pretest score covaried.
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Results
JJAM Treatment Fidelity, Comprehensibility, and Acceptance
Results revealed excellent treatment adherence (content: MF acilitator ϭ 1.89, SD ϭ .16; M RA ϭ 1.94, SD ϭ .08; process: MF acilitator ϭ 1.82, SD ϭ .19; M RA ϭ 1.96, SD ϭ.07). Interrater reliability between facilitators and RAs was assessed, and kappa coefficients ranged from .05 to .39; these low values are misleading, however, because they were heavily influenced by the high prevalence of maximum scores across variables and raters. Thus, percentage agreement was also calculated to measure interrater reliability, and facilitator-RA agreement across content and process variables ranged from 73.3% to 97.0% (M ϭ 86.60, SD ϭ 8.16). Homework completion, treatment comprehensibility, and treatment acceptability were also evaluated. Across all sessions, there was a 97% attendance rate and a 91% homework completion rate. At the end of each session, participants also completed assessments evaluating their understanding of session content and satisfaction with the session. They demonstrated average comprehension of session material (M ϭ 73% of quiz questions correct) and rated sessions as very helpful (M ϭ 3.46, SD ϭ .78) and very enjoyable (M ϭ 3.46, SD ϭ .76) on a scale from 1 to 4.
Anger and Aggression
At pretest, participants' T scores on the AQ were in the high average range for anger (M ϭ 58.22, SD ϭ 8.77), high range for physical aggression (M ϭ 60.96, SD ϭ 9.56), and high average range for indirect aggression (M ϭ 56.00, SD ϭ 8.54). On the NAS-PI, their total anger (M ϭ 64.17, SD ϭ 11.39) scores were in the high range. No descriptive range-based data (e.g., high, moderate, low) exist for the PCS. Total scores on the PCS ranged from 0 to 92 (M ϭ 28.32, SD ϭ 21.48), with the following score ranges, means, and standard deviations for each scale: Total Overt Aggression from 0 to 52 (M ϭ 17.83, SD ϭ 13.00), Total Relational Aggression from 0 to 54 (M ϭ 10.48, SD ϭ 10.05), Total Reactive Aggression from 0 to 46 (M ϭ 18.68, SD ϭ 12.07), and Total Proactive Aggression from 0 to 48 (M ϭ 9.63, SD ϭ 10.65). Compared to the normative sample of detained girls (Marsee & Frick, 2007) , girls in the current sample scored significantly lower 3 For example, to examine the indirect effects of emotion regulation, we used Hayes's (2008) SPSS serial mediation bootstrapping macro to test the effects of emotion regulation (CERQ subscales) on anger (NAS-PI Total Anger) as mediators in the pathway from condition to physical (AQ Physical Aggression, PCS Total Physical Aggression, PCS Reactive Physical Aggression, PCS Proactive Physical Aggression) and relational (AQ Indirect Aggression, PCS Total Relational Aggression, PCS Reactive Relational Aggression, and PCS Proactive Relational Aggression) aggression. This same serial pathway was used as the model to examine the effects of the other proposed mechanisms of change, with social problem solving (OEQ Total) and cognitive restructuring of hostile attribution (HAB Hostile Attribution subscale) replacing emotion regulation subscales as mediators. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Stage 1: Primary Outcomes
Reductions in anger and aggression. Consistent with predictions, girls in the JJAM treatment condition exhibited lower levels of anger, physical aggression, and relational aggression at posttest-covarying pretest scores-than did delinquent girls in the TAU control condition.
Anger. Participants in the treatment condition demonstrated lower posttest T scores on the AQ Anger, NAS-PI Cognitive, NAS-PI Arousal, NAS-PI Behavior, and NAS-PI Total Anger scales than did girls in the control condition, covarying pretest scores (see Table 2 ).
Physical aggression. Participants in the treatment condition also demonstrated lower posttest AQ Physical Aggression T scores than did control participants. On the PCS, Reactive Physical Aggression scores decreased significantly from pre-to posttest for girls in the treatment condition but not in the control condition; despite a medium effect size, no significant main effect was observed for Proactive Physical Aggression by condition. Although a significant difference was observed in changes in PCS Total Physical Aggression scores by condition, the discrepancy was attributable to the change in Reactive Physical Aggression, the set of physically aggressive behaviors targeted in the JJAM treatment (see Table 2 ).
Relational aggression. Consistent with changes in physical aggression, girls in the JJAM condition demonstrated lower posttest AQ Indirect Aggression T scores than did girls in the TAU control condition. PCS Reactive Relational Aggression scores also decreased from pre-to posttest for girls in the treatment condition, but they remained the same or increased for girls in the control condition. No main effect was observed for Proactive Relational Aggression or Total Relational Aggression by condition (see Table 2 ).
Clinical significance. Mean T scores changed from the clinical to nonclinical range for treatment, but not control, participants on the NAS-PI Total Anger scale and on the AQ Anger, Physical Aggression, and Indirect Aggression scales. Mean T scores varied little, and even increased on some subscales, for participants in the control condition (see Table 1 ).
Stage 2: Anger as a Mediator Between Condition and Aggression
At the broadest level, the bootstrapping procedure revealed that anger significantly mediated the effects of condition on relational ( 
Stage 3: Evaluation of Mechanisms of Action
Emotion regulation. The CERQ Catastrophizing T score was the only emotion regulation subscale score that mediated a relationship between condition and outcome. It mediated the effect of condition on anger (NAS-PI Total Anger) and, subsequently, on relational aggression (AQ Indirect Aggression); for the mediated pathway from condition to relational aggression, the 95% biascorrected and accelerated CI was estimated between Ϫ2.65 and Ϫ.05. For all other analyses of the CERQ subscales as mediators, the 95% bias-corrected and accelerated CIs were estimated to include zero (see Tables 2 and 3 ). It is likely that the single significant result may be attributable to Type I error due to the large number of analyses required to examine each of the nine CERQ subscales as a mediator of the effect of condition on eight distinct outcome variables.
Social problem solving. Measures of social problem solving and anger did not significantly mediate the effect of condition on This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
physical aggression or relational aggression. Mediation effects of OEQ Total scores and NAS-PI Total Anger T score on physical aggression and relational aggression were not significant (see Tables  3 and 4) . Hostile attribution. The pathways of hostile attribution to anger as a mediator of the effects of condition on physical and relational aggression were not significant (see Tables 3 and 4) . However, a simpler pathway straight from condition to physical and relational aggression through hostile attribution was significant. For the mediated pathway from condition to physical aggression, the 95% biascorrected and accelerated CI was estimated between Ϫ5.68 and Ϫ.09. For the mediated pathway from condition to relational aggression, the 95% bias-corrected and accelerated CI was estimated between Ϫ4.46 and Ϫ.26. Because the IAFD Hostile Attribution subscale did not significantly mediate the effect of condition on anger, this may indicate that changes in hostile attribution bias impacted aggression but not feelings and expressions of anger.
Discussion
Within the context of a small-scale RCT, JJAM successfully reduced anger and reactive aggression when compared to residential juvenile justice facilities' treatment as usual. JJAM was designed, specifically, to target reactive aggression-those aggressive actions that are generated as a response to anger-provoking situations. We therefore anticipated that JJAM would affect levels of reactive-but not proactive or instrumental-aggression. Thus, JJAM's lack of impact on proactive physical and relational aggression provides additional support for the validity of the findings. The distinct findings between reactive and proactive aggres- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
sion suggest that youth responses were not merely influenced by response style but reflect intended reductions in reactive aggressive behaviors-an intended level of specificity about which youth were unlikely to have been aware and incapable of systematically addressing when completing assessments.
Reactive aggression appears to be a particularly important target for treatment, and findings from this study provide some additional information about the treatment of reactive aggression. Participation in JJAM reduced levels of anger, which in turn reduced levels of reactive aggression. This suggests that aggression resulting from anger-provoking situations can be treated with an intervention, such as JJAM, that focuses on anger management for aggression reduction. In considering the distinction between reactive and proactive aggression, it is important to recognize that behaviors that appear proactive or instrumental to victims or outsiders may be viewed as reactive by girls who act aggressively. Because aggressive youth often misinterpret neutral social cues as hostile (Halligan et al., 2007) , what may appear to a victim or observer as unprovoked or proactive may, in fact, be a reaction to a situation that made the aggressor angry. This has implications for the treatment of aggression because it highlights the importance of understanding and addressing the aggressor's interpretation of the situation, not the interpretation by victims or observers (e.g., staff members).
We also evaluated the theoretical model behind JJAM and attempted to understand the reasons for the treatment-related improvements in anger and reactive aggression. Components of the hostile attribution bias helped explain the relationship between participating in JJAM and the reduced levels of anger and aggression. This finding supports the theoretical basis of JJAM and corresponds with previous research establishing that hostile attribution biases contribute to levels of anger and aggression (Bailey & Ostrov, 2008; Halligan et al., 2007) . Reducing the tendency to attribute hostile intent to ambiguous situations served as a key mechanism of action in the JJAM treatment, although addressing the emotional reactions to these situations (i.e., feeling angry or upset) did not. As such, it appears that targeting hostile attributions-as opposed to general negative emotional states-during interventions may lead to greater reductions in aggression. Treatment that involves cognitive restructuring and perspective taking appears to impact girls' reactions to social situations that would potentially provoke aggressive responses. These results align with extant findings that cognitive and behavioral approaches are particularly effective with youth involved with the juvenile justice system (Lipsey, 2009) . Cognitive approaches often involve cognitive restructuring techniques, building on the theory that maladaptive cognitions contribute to problematic behaviors. Cognitive restructuring of hostile attributions may be particularly effective and essential because of JJAM's focus on reactive aggression, which arises in response to perceived provocation. Targeting biased cognitions seems to be an important mechanism for reducing aggression among girls in juvenile justice placements.
Regarding the other two mechanisms of action proposed in JJAM's theoretical model, general emotion regulation and social problem solving failed to explain JJAM's effects on anger and reactive aggression. Aside from the significant mediation effect of one subscale of the emotion regulation measure-which may have been due to chance, particularly given the large number of emotion regulation-related analyses-only changes in hostile attribution bias were supported as a mechanism of action. It is possible that the measures used to capture emotion regulation and social problem solving did not fully or accurately measure the intended constructs. Although the measurement of these constructs may need improvement and the impact of the instruments cannot be completely ruled out, this study did not support the explanatory effect of emotion regulation and social-problem-solving abilities on reductions in anger and aggression among girls who participated in JJAM.
It is possible that there were additional unanticipated mechanisms of action in JJAM that generated changes in anger and aggression. For instance, JJAM employs a highly structured behavioral reinforcement system that is designed to increase positive behavior during group sessions and to reinforce the practicing of skills outside of group sessions. Girls who participated in JJAM demonstrated high rates of attendance and homework completion, suggesting that the behavioral reinforcement system had the intended effect. This reinforcement system may have contributed substantially to JJAM's positive outcomes because girls were engaged in the regular practicing of skills to manage anger and reduce aggression, both during and between group sessions. Further, because girls were reinforced-not only individually but also as a group-through the use of a group point system, group members were motivated to encourage each other to practice treatment skills, complete assignments, and fulfill group expectations; this may, in turn, have created a culture of positive, rather than negative, peer pressure. This group culture, which we observed over the course of treatment, may also have influenced the results and runs counter to previous notions that group treatment with justice-involved youth often produces iatrogenic effects (Mathys, 2017) . Although the impact of group reinforcement and positive peer pressure should be tested as mechanisms of action in future research, attendance and homework completion rates were nearly perfect across all youth, presenting little variability and making even preliminary analysis of this potential mediator impossible; no data were available on perceived positive peer pressure, but such information would be valuable in future studies. A large component of the JJAM treatment involves skill building, and it is possible that development of and improvements in skills used to manage anger and reduce aggression may also have contributed to the positive treatment effects. Coping, communication, and problem-solving skills are all highlighted throughout treatment, and improvements in some or all of these skills may account, at least partly, for the positive outcomes associated with JJAM participation.
The proposed mechanisms of action in JJAM were partially supported (i.e., hostile attribution bias); however, the current study did not fully explain why JJAM worked to reduce anger and aggression. Additional research is needed to more fully identify the active treatment components and to better understand the reasons for the positive treatment effects produced.
Youth in both the JJAM and TAU conditions reported high levels of anger upon enrollment in the study, which may indicate difficulties with frustration tolerance and managing angry and aggressive impulses. The reductions in anger, physical aggression, and relational aggression reported by girls who participated in the JJAM treatment suggest that JJAM effectively targeted this treatment need. Although anger management is only one component of a much broader program that affects justice-involved girls, this finding is a promising indication that anger management may play a significant role. The development of JJAM is a step toward meeting the treatment needs of youth in the juvenile justice system and toward using gender-specific and empirically supported treatments in these settings, improving outcomes for youth.
Many justice-involved youth are ordered to anger management treatment, and in our experience, many residential facilities do not use standardized or structured interventions. Availability of a manualized anger management intervention that specifically addresses reactive physical and relational aggression in girls in residential placements can provide an evidence-based resource to justice facilities that meets both clinical needs and legal requirements. Beyond the federal regulations regarding gender-responsive services (Reauthorization of the Amended Juvenile Justice & Delinquency Prevention Act, 1992), many states are moving toward requiring use of empirically supported interventions (e.g., Pennsylvania's Juvenile Justice System Enhancement Strategy; Juvenile Court Judges Commission, 2012), potentially creating greater demand for evidence-based anger management interventions-and other empirically supported treatments-for girls in the juvenile justice system.
Limitations
Further research is needed to address some of the limitations of the current study, replicate findings to provide additional support for JJAM, explore the use of JJAM with related populations (e.g., youth on probation), and examine effectiveness. It is important to note that this study evaluated the short-term outcomes of JJAM participation, and it will be important to examine long-term efficacy as well. Both 6-month self-report and recidivism follow-up data were acquired but were limited and potentially biased, with self-report data limited by difficulties accessing participants at follow-up and recidivism data limited by the continued placement of many youth in facilities, preventing opportunities for reoffending; therefore, these data were not included in this study. Additionally, data evaluated in this study came from self-report measures, and the findings must be interpreted within this context. Although we collected behavioral records (i.e., incident reports, points earned through facilities' behavioral management systems), the variability of these records across sites and inconsistency of recording within sites prevented reliable use of this data. Additional measurement methods with a larger sample size should be used to provide a multimodal evaluation of the outcomes and enhance the validity of findings.
Although the facilities shared many common characteristics, there were unavoidable differences (e.g., security level, specific treatments offered). Participants who did not complete the treatment or control period of the study and posttest assessments were excluded from the analyses, so the outcomes presented here must be interpreted within the context of the narrower group of completers. Noncompleters reported higher levels of some aspects of anger and aggression than did completers at pretest. There is some evidence that girls placed in residential juvenile justice facilities may be more difficult to treat than are their male counterparts; such girls appear to display more significant behavioral and emotional impairments and accrue higher treatment costs (Hussey, Drinkard, Falletta, & Flannery, 2008; Lanctôt, Ayotte, Turcotte, & Besnard, 2012) . The girls in the noncompleter subset of the sample may exhibit these challenges at particularly high rates and intensity. It also is possible that these girls do not function as well in group settings, contributing to their attrition, and individual therapy interventions may be more appropriate for them. Furthermore, because girls agreed to participate in this RCT, caution should be taken in generalizing to the broader population of girls who might be less motivated to engage in voluntary treatment. Additionally, without knowing about the larger populations in the facilities from which participants were drawn, further caution is warranted in generalizing results.
The statistical limitations of this study also underscore the need for additional research. Because of the sample size and inclusion of only three residential juvenile justice facilities in this small-scale RCT, we did not account for clustering within facility, which may have affected the results. Future research should account for these differences by using nested models, particularly with larger trials. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Finally, evaluation by an independent research team should be conducted in the future. Research independence and integrity was a high priority in the present study: A data safety monitoring board provided oversight, and an advisory group unaffiliated with the treatment development team contributed to study design. However, because this evaluation was conducted by JJAM's developers, replication by another research team would be of great value.
Conclusions and Future Directions
This study provides initial evidence of the efficacy of the JJAM treatment to reduce anger and aggression among adolescent girls in residential juvenile justice facilities. Over the past two decades, treatments have been developed for justice-involved youth broadly (e.g., multisystemic therapy, aggression replacement therapy; Bonnie, et al., 2013) ; however, efficacious, gender-specific treatments for anger and aggression, for use in residential settings, are critical to address the clinical, legal, and practical needs of adolescent girls in placement. Prior to development of JJAM, there were no empirically supported treatments that were designed to meet the specific needs of girls in residential juvenile justice placements . Nevertheless, justice-involved girls demonstrate high levels of anger and aggression (Sedlak & McPherson, 2010) , courts often mandate anger management treatment for juveniles, policy statements call for the use of gender-specific treatments in juvenile justice placements (Reauthorization of the Amended JJDPA, 1992), and residential juvenile justice placements need treatment resources (Vieira et al., 2009) . JJAM was designed to meet these needs and reduce anger and aggression among girls in residential juvenile justice facilities. As intended, girls who participated in the JJAM treatment exhibited greater decreases in anger, reactive physical aggression, and reactive relational aggression than did girls who received treatment as usual.
Future studies of JJAM should be conducted to evaluate its effectiveness when delivered by juvenile justice staff members as part of the regular programming at facilities. This should include a more nuanced analysis of JJAM's impact across the age range commonly found in juvenile justice facilities; girls in facilities generally participate in the same TAU programming regardless of age, but given developmental differences among girls ages 12 to 18 -or even 10 to 21 in some facilities-a larger scale RCT should consider age as a moderator. Additionally, to align with more global shifts in the juvenile justice system toward the use of community-based treatments, JJAM should be investigated with related populations, such as youth on probation and those in community-based diversion settings. The CPP, from which JJAM was adapted, was designed for use with school-age boys, and since its development, it has been adapted and used with a variety of other populations (e.g., deaf children with aggressive behavior, children with disruptive behavior disorders, urban African American girls with high levels of relational aggression) with effective results (Leff et al., 2009; Lochman et al., 2001) . Because JJAM was adapted from the CPP, it may also demonstrate positive treatment effects when adapted for alternative populations.
JJAM is the first treatment to be developed to meet the specific needs of girls in juvenile justice placements. The results presented here suggest that it is efficacious for reducing anger, reactive physical aggression, and reactive relational aggression. It also deserves further research attention to provide additional evaluation of the treatment, examine the mechanisms of action in greater depth, and explore the generalizability of the results to other populations.
